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Introduction: the risks and benefits of operating on patients with ruptured thoracoabdominal aortic aneurysm (TAAA)
have not been defined. The aim of the present study is to report this unit’s experience with operations performed for
ruptured TAAA over a 10-year period.
Methods: interrogation of a prospectively gathered computerised database.
Patients: between 1 January 1983 and 30 June 1996, 188 consecutive patients with TAAA were operated on, of whom
23 (12%) were operated for rupture.
Results: there were nine survivors (40%). Patients whose preoperative systolic blood pressure remained above 100 mmHg
were significantly more likely to survive (4/8 vs. 13/15, p=0.03 by Fisher’s exact test). Survival was also related to
Crawford type: type I (two of three survived); II (none of six); III (two of six); and IV (five of eight). All non-type II,
non-shocked patients survived operation. Survivors spent a median of 28 (range 10–66) postoperative days in hospital,
of which a median of 6 (range 2–24) days were spent in the intensive care unit. Survivor morbidity comprised prolonged
ventilation (>5 days) (n=3); tracheostomy (n=1); and temporary haemofiltration (n=2). No survivor developed
paraplegia or required permanent dialysis.
Conclusions: patients in shock with a Crawford type II aneurysm have such a poor prognosis that intervention has to
be questioned except in the most favourable of circumstances. However, patients with types I, III and IV who are not
shocked on presentation can be salvaged and, where possible, should be transferred to a unit where appropriate expertise
and facilities are available.
Introduction Patients and Methods
Only a minority of vascular surgeons have significant Between 1 January 1983 and 30 June 1996, 188 patients
personal experience of thoracoabdominal aortic an- with TAAA were operated of whom 23 (12 per cent)
eurysm (TAAA) repair, and very few have operated were operated for rupture. Rupture was defined as
on these formidable lesions for rupture.1 The in- the presence of extraluminal (intrathoracic, intra- or
dications for attempting operative repair of ruptured retroperitoneal) blood at the time of operation (Fig.
TAAA have not been defined. However, it is likely that 1). All these operations were performed after 1 January
most vascular surgeons would consider the situation 1987. Data relating to clinical presentation, past med-
hopeless and advocate conservative management in ical history, co-morbidity, preoperative investigations,
all cases. The only sizeable reported experience to date operative details and postoperative morbidity and
emanated, not surprisingly, from the late Dr Crawford mortality had been gathered prospectively and were,
and his colleagues in Houston.2 However, even in this for the purposes of this analysis, entered into a com-
paper, no clear distinction was made between those puterised database.
aneurysms which were confined to the thoracic aorta There were 16 male patients of mean age (standard
and those which were truly thoracoabdominal. The deviation) 71.7–3.7 years, and seven female patients
aim of the present study, therefore, is to report this of mean age (standard deviation) 67.1–6.9 years. The
unit’s experience with operations performed for rup- mean age (standard deviation) of survivors was
tured TAAA over a 10-year period. 71.3–6.9 years compared with a mean age (standard
deviation) of 66.7–6.9 years for non-survivors (not
* Please address all correspondence to: J. H. N. Wolfe, Regional significant).Vascular Unit, St Mary’s Hospital, Praed Street, London W2 1NY,
U.K. All patients were operated and anaesthetised by
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Fig. 1. Ruptured thoracoabdominal aneurysm with dissection. Blood is present in both pleural cavities.
Consultant staff. A thoracoabdominal incision was
used in all cases. Twenty patients were operated within
24 h of admission, two patients within 48 h, and one
within 72 h. Eighteen aneurysms were ‘‘athero-
sclerotic’’, four were associated with dissection, and
one was thought to be mycotic.
Results
All patients were transferred from other hospitals; 21
within 24 h of initial presentation and two within 48 h.
Patients presented with pain (Fig. 2), with or without
cardiovascular collapse. The relationship between
Crawford type (Fig. 3), the presence of shock (pre-
operative systolic blood pressure <100 mmHg) and of Chest pain
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Fig. 2. Presenting complaint.to this unit is shown in Table 1. Past medical history
included chronic renal impairment (one), hypertension
(16), angina (four), myocardial infarction (four) and two for rupture. Two patients had previously been
explored electively for AAA but had not undergonechronic obstructive airways disease (two). Six patients
were current, seven were ex-smokers, and 10 had repair because of suprarenal extension. One patient
had previous coronary artery bypass grafting, one annever smoked. Four patients had a previous abdominal
aortic aneurysm (AAA) repair; two electively and aortic arch replacement for a type A dissection, and
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Fig. 3. Crawford classification of thoracoabdominal aneurysm.
Table 1. The relationship between Crawford type, shock and the presence of a pulsatile
mass on clinical examination.
Crawford type Total number of Number of shocked Number of patients
patients patients with a pulsatile mass
I 3 2 –
II 6 5 4
III 6 4 6
IV 8 6 7
one a thoracic aneurysm repaired 7 years previously Operative time, blood loss, and transfusion re-
quirements are shown in Table 2. A cell saver waselsewhere. Computed tomography (CT) was per-
formed at the referring hospital in seven and at this used in two survivors and three non-survivors. Extra-
corporal circulation was not used. Cerebrospinal fluidhospital in 11 patients. Eight patients underwent angio-
graphy. A renal isotope scan was normal in one patient was not drained. Survivors spent a median of 28 (range
10–66) postoperative days in hospital, of which aand showed unilateral function only in four. The me-
dian preoperative serum creatinine (range) was 132 median of six (range 2–24) days were spent in the
intensive care unit (ITU). Four non-survivors died(61–451) lmol/l. Four of nine patients who survived
were hypotensive on presentation compared with 13 intraoperatively. Non-survivors dying postoperatively
spent a median of 5.5 (range 1–54) postoperative daysof 14 patients who died (p=0.03 by Fisher’s exact
test). All non-type II, non-shocked patients survived in hospital of which a median of 5.5 (range 1–45) were
in ITU. The primary cause of death was uncontrollableoperation (Fig. 4). Four patients required splenectomy.
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Table 2. Comparison of operation time, blood loss and transfusion requirements in survivors and non-survivors.
Crawford type Survivors Non-survivors‡ p value†
Anaesthetic time (min) 225 (140–370) 255 (170–420) 0.30
Operation time (min) 210 (120–315) 245 (140–360) 0.31
Visceral ischaemia time (min) 36.5 (25–45) 52.5 (40–70) 0.11
Leg ischaemia time (min) 47.4 (40–80) 70 (50–80) 0.36
Measured blood loss (l) 4 (1.6–4.5) 10 (5.2–17.3) 0.004
Transfusion requirement (units) 9 (2–12) 17.5 (10–108) 0.002
‡Patients who did not die intraoperatively; †Mann–Whitney U-test.
Table 3. Postoperative morbidity.
Non-
Morbidity Survivors survivors‡
Myocardial infarction (all fatal) – 4
Dysrhythmia 3 6
Ventilation for more than 5 days 3 4
Tracheostomy 1 2
Chest infection 4 3
Haemofiltration (temporary) 2 3
Haemodialysis – 1
Upper gastrointestinal haemorrhage 1 –
Pancreatitis – 1
Cerebrovascular accident – 1
Paraplegia – 1*
‡Patients who did not die intraoperatively; *type II repair.
haemorrhage and coagulopathy (seven); myocardial
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infarction (four); and multiple organ failure (three).
Fig. 4. The relationship between Crawford type, presence of shock,Three patients required reoperation; one for upper
and mortality. (F) Non-survivor, not shocked; (D) non-survivor,
gastrointestinal bleeding from peptic ulcer (survivor); shocked; (E) survivor, not shocked; (G) survivor, shocked.
one for postoperative bleeding (non-survivor); and
one for renal ischaemia (non-survivor). No survivor
developed paraplegia or required permanent dialysis Of the 72 patients they identified, 53 ruptured during
(Table 3). the period of study and, of these, only three survived.
In 37 patients rupture was the first presentation of their
aneurysm. In the remaining 16 patients the median
interval between diagnosis and rupture was 2 yearsDiscussion
(range 1 month–16 years). Aneurysms associated with
dissection were almost twice as likely to rupture. TheThe true prevalence and natural history of TAAA
remain poorly defined because the majority of TAAA, actuarial 5-year survival was 13 per cent. Johanssen
reported an incidence of 5 per 100 000 per year forincluding those that rupture, are never diagnosed; in
most epidemiological studies thoracic and thoraco- ruptured thoracic and thoracoabdominal aneurysms.5
Forty-one per cent of the 158 patients identified arrivedabdominal aneurysms are discussed interchangeably;
and follow-up studies of non-operated patients with at hospital alive. Only two were operated, both of
whom survived, giving an overall mortality of 97 perTAAA are comprised almost entirely of those patients
who were considered too unfit for surgery. Never- cent. At least 61 cases were associated with dissection.
The ratio of ruptured thoracoabdominal aneurysms totheless, the increasing utility of CT indicates that TAAA
are considerably more prevalent than was previously ruptured abdominal aneurysms was 1:1.3. By contrast,
Svensjo in a population study identified only 206thought to be the case and represent a formidable
problem that needs to be addressed. In a post-mortem thoracic aneurysms over a 26-year period, of which
80 also had an aneurysmal abdominal aorta.6 Theystudy conducted over 10 years, 78 of 338 (23 per cent)
patients dying of ruptured aortic aneurysm had a calculated the incidence of rupture to be approximately
1 per 100 000 per year and the incidence of dissectionthoracic component.3 In a 30-year study, Bickerstaff at
the Mayo clinic estimated the community incidence to be 3.2 per 100 000 per year. In a study of 176 thoracic
aneurysms, Pressler and McNamara noted a 47 perof thoracic aneurysm to be 5.9 per 100 000 per year.4
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cent incidence of rupture in 135 patients treated con- London will have carried out operations for ruptured
TAAA over the same period. Nevertheless, in thoseservatively, of whom 74 per cent had an abdominal
patients who were operated in this unit, the overall 30-extension to their disease.7 However, in those patients
day mortality was 40 per cent, which is not significantlywith thoracoabdominal aneurysm, few patients rup-
different from the mortality reported after operativetured their abdominal component. Again the incidence
repair of ruptured infrarenal AAA.10of complications was significantly higher in dissecting
Perhaps not surprisingly, mortality was closely re-aneurysms (76 per cent) than in ‘‘arteriosclerotic’’ an-
lated to extent of aneurysmal disease and the presenceeurysms (42 per cent).
of hypotension. At the favourable end of the spectrumIn a follow-up study of 94 patients with TAA who
were patients who were stable with haematoma con-were not operated due to poor medical condition (64
tained within the fascial layers of the suprarenal re-patients), patient refusal (eight patients) or small size
troperitoneum. Such patients were usually stable(five patients), Crawford found only 24 per cent were
enough for preoperative investigations to be con-alive at 2 years. Half the deaths were due to rupture.
ducted over a 24 h period and to be operated onOf the 37 who ruptured only six reached hospital and
the next available list where fresh and experiencedwere operated, and of these three survived. Rupture
surgeons and anaesthetists were available. Theseand death was higher in aneurysms associated with
patients tended to do well. At the other end of thedissection.8 He concluded that rupture and death in
spectrum were patients who were more akin to thepatients with TAA is ‘‘similar to that observed in
unstable ruptured infrarenal aneurysm. Such patientspatients with aneurysms located in other aortic seg-
had expanding infrarenal retroperitoneal or in-ments’’. In another follow-up study Cambria retro-
trathoracic haematomas, and had to be operated im-spectively viewed 57 patients with non-dissecting TAA
mediately with little or no information regarding theof whom 34 (60 per cent) died and eight (14 per cent)
extent of their aneurysmal disease or their generalruptured during an average follow-up of 37 months.
cardiovascular fitness. Although such operations wereRupture occurred exclusively in aneurysms greater
always conducted by a consultant surgeon with con-than 5 cm in maximal diameter.9 In the largest op-
siderable experience in TAAA repair, they were oftenerative series to date Crawford reported on 117 patients
performed out of hours with less experienced nursingwith TAA or TAAA, operated between 1962 and 1990,
and anaesthetic staff. These patients tended to dowho had sustained acute rupture.2 This he defined as
badly.‘‘loss of continuity of aortic wall in the region of the
In conclusion, therefore, patients in shock with aaneurysm associated with fresh blood outside the wall
ruptured Crawford type II TAAA have such a poorof the aneurysm’’. Seventy patients had a TAAA and prognosis that intervention has to be questioned except
this comprised only 5.5 per cent of his total series in the most favourable circumstances. However,
of 1400 operated patients with this condition. Forty patients with Crawford types I, III, and IV and who
patients ruptured their thoracic and 37 their abdominal are not shocked on presentation can be salvaged.
component. The median size at the time of rupture Where possible, such patients should be transferred
was 8 cm, although data on preoperative size was to a unit where appropriate expertise and facilities are
available in only 74 per cent of patients. In half of the available.
patients rupture was the first presentation of their
aneurysmal disease. Unfortunately, much of the data
relating to operative details and outcome is presented
in such as way as to make it difficult to differentiate
Referencesthoracic from thoracoabdominal aneurysms. Never-
theless, the overall survival was an impressive 74 per
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